Background: Uptake of population-based screening for colorectal cancer in Scotland is around 55 per cent. Abdominal aortic aneurysm (AAA) screening has recently been introduced for men aged 65 years and the reported uptake is 78 per cent. The aim was to determine the impact of a brief intervention on bowel screening in men who attended AAA screening, but previously failed to complete bowel screening. 
Introduction
Colorectal (bowel) cancer is the fourth most common cause of cancer death worldwide and the second most common in the UK 1 . Biennial screening can reduce mortality by up to 27 per cent in those who have screening 2 -5 . The Scottish Bowel Screening Programme (SBoSP) was introduced in 2007 following three pilot screening rounds, which commenced in 2000 6 . The SBoSP invites all men and women between the ages of 50 and 74 years to participate every 2 years.
Overall SBoSP uptake has been just over 55 per cent 6, 7 . Men, younger adults, those living in higher areas of deprivation and ethnic minority groups are less likely to complete screening 7, 8 . Proposed explanations for low uptake in these groups include lack of literacy, stress, low social support and competing life demands 8 .
Population abdominal aortic aneurysm (AAA) screening for 65-year-old men by a single abdominal ultrasound scan was recommended by the UK National Screening Committee in 2007 9 . Reported uptake in this group of men, who have traditionally been resistant to screening, is between 79 and 90 per cent 10, 11 . In comparison, uptake of bowel screening in the 65-69-year age group is only 55 per cent in Scotland 12 .
The general public perceive health professionals as experts in matters relating to disease prevention and management. Thus, individual communication on behaviour change may help endorse the messages of public health campaigns and improve uptake of screening. The primary aim of this study was to determine what effect a brief intervention by a health professional in the context of AAA screening could have on bowel screening uptake.
Methods
All men aged 65 years registered with a National Health Service (NHS) Tayside general practitioner were invited by standard letter to attend a local community setting for a one-off abdominal ultrasound scan as part of the AAA screening programme in Scotland. Ultrasound imaging was done by dedicated screeners trained to image the infrarenal aorta. All participants invited between September 2015 and March 2016 were included in the analysis.
Those who attended AAA screening, but had not returned their last bowel screening faecal occult blood test (FOBT), were invited for interview by a clinical nurse specialist immediately after completion of the AAA screening, specifically to discuss bowel screening. Men in whom the screening ultrasound scan had detected an aneurysm were not approached. On agreeing to interview, respondents were asked about symptoms, previous participation with bowel screening and reasons for not completing the FOBT. The questions were phrased in a non-judgemental fashion and were read out; responses were recorded as free text or in predefined categories. Participants could volunteer multiple reasons for non-completion of the FOBT test.
A brief intervention on the purpose of bowel screening, advice on how to complete the FOBT and an invitation to complete a new FOBT were then provided. A FOBT was subsequently issued within 2 weeks by the Scottish Bowel Screening Centre to those who requested it. Non-return of a completed FOBT within 6 months was classified as a non-response. No further attempt was made to contact participants following interview.
Deprivation category was calculated using the population-weighted Scottish Index of Multiple Deprivation 2012 (SIMD) quintiles 13 . Quintiles of deprivation were used to assign individuals a relative deprivation category based on their postcode at the time of invitation, with the first quintile representing the most deprived and the fifth quintile the least.
On the advice of the Chair of the local ethics committee, the Health Research Authority's guidance on defining research 14 was consulted, and the work described clearly fell into the category of service development and not research; it should be noted that this guidance allows the administration of a questionnaire or interview. Research ethics committee review was therefore not sought. The work was approved by the Tayside Bowel Screening Committee.
Results
In total, 556 men were invited for AAA screening. Overall uptake of AAA screening was 84⋅9 per cent (472 men). The reported FOBT uptake among attendees was 72⋅2 per cent for the last round in which they were invited ( Table 1) . Previous screening history was obtained from the screening database maintained by the Scottish Bowel Screening Centre. Among the 84 men who did not attend AAA screening, only three had completed their most recent bowel screening. Of those attending AAA screening, 131 (27⋅8 per cent) (Fig. 1) . The number of latest SBoSP round non-responders was higher in those from the most compared with the least deprived areas (24⋅1 per cent in SIMD 1 versus 11⋅8 per cent in SIMD 5). Acceptance to be interviewed and then willingness to be sent another FOBT was similar across the deprivation spectrum ( Table 1) . Following interview, 44 of 111 previous non-responders (39⋅6 per cent) completed a FOBT, with response rates of 52, 62, 42 and 73 per cent in (Fig. 2) . In total, the final uptake of FOBT screening in those who attended AAA screening went up from 341 of 472 (72⋅2 per cent) to 385 of 472 (81⋅6 per cent), a relative increase of 13⋅0 per cent and an absolute increase of 9⋅4 per cent.
The most frequent reason stated for not participating in bowel screening was the time taken to complete the test, with many forgetting to complete it (35⋅1 per cent) ( Table 2 ). Lack of motivation was the second most common reason cited (23⋅4 per cent). Other reasons included confusion regarding the purpose of the screening test (16⋅2 per cent), disgust (19⋅8 per cent), fear of the result (6⋅3 per cent) and other health problems (9⋅9 per cent).
Following interview, men in all categories returned FOBTs, but the proportions who did so were variable ( Table 2) .
Discussion
This work has demonstrated the positive impact a brief health professional intervention can have in improving bowel screening uptake in a group with traditionally low uptake from another screening setting. The most common reason volunteered for not completing a FOBT was the time taken to perform the test. With reinforcement of the benefits and some instruction on how to complete it, one-third of previous non-responders completed the test. These results compare favourably with other strategies that have been employed to improve screening uptake 15, 16 . Reducing socioeconomic inequalities in cancer mortality is a priority worldwide. Cancer screening is a major component of efforts to bring forward diagnosis to earlier, more treatable stages, but even in the UK, where screening incurs no financial cost to the individual, uptake declines with socioeconomic deprivation 17 -20 . People from deprived backgrounds are likely to be struggling with multiple social and economic challenges, making it difficult for them to prioritize participation in cancer screening programmes 18 . These issues cannot be addressed simply by minor variations in the format of the screening invitation. However, the goal of a screening programme should not only be to ensure distribution of the screening invitation to all eligible adults, but also to take every opportunity to reduce inequalities.
Among the factors reported to account for lower than desirable levels of bowel screening, the barriers perceived and encountered by those invited figure prominently.
These include the failure of healthcare professionals to recommend screening, gaps in knowledge, fear, embarrassment, pain and a lack of symptoms 21 . This list of barriers, although useful, is limited in several respects. Studies have asked invitees directly to describe barriers, with many including only those with no previous health screening. One strength of the present study is that it focuses on male bowel screening non-responders, who are otherwise engaged in health enhancement by attending AAA screening. They represent a small but hard to engage subset of the population. Through an open question interview, it was found that the time taken to complete the FOBT or inability to schedule the completion was the main barrier. This finding is supported by results of studies suggesting that bowel screening by a single-sample faecal immunochemical test for haemoglobin, as opposed to the two samples from three separate bowel motions required for FOBT, will lead to a significant increase in uptake across the deprivation gradient 17 . Individual risk is associated with age, sex and deprivation, with those in the most deprived groups having a 20 per cent greater incidence of colorectal cancer compared with those in the least deprived 22 . Importantly, it was observed that one of the largest increases in uptake following the present intervention was observed in those from the most deprived areas. Cancer fatalism is more prevalent in groups with low socioeconomic status, and this has been associated with delayed diagnosis 18 . Negative attitudes are not easily modified with simple written materials; it was interesting to note that two of three men who described fear as a reason for non-participation, and who agreed to be sent a further FOBT following interview, have since completed it. Responses for perceived barriers are known to differ by sex. In open-ended responses, women were more likely to cite fear as a barrier, whereas men were more likely to cite lack of knowledge 19 , which may account for why fear seemed to be under-reported (6⋅3 per cent) in this study. Other barriers were assessed, including the well established sense of disgust associated with completing a FOBT, but only 19⋅8 per cent identified this as a reason for not completing the test. Although only seven of 22 men who described disgust as a barrier agreed to be sent a further FOBT, all subsequently completed it.
The study has several limitations. All participants were recruited from those attending for AAA screening and were, by definition, all men aged 65 years who were engaging with health screening. The application of this approach to the overall population invited for bowel screening is therefore limited. In addition, a substantial proportion (38⋅2 per cent) of bowel screening non-responders identified during the study also chose not to attend AAA screening and could not, therefore, be included in the analysis. Non-responders who did attend, however, represent a hard to reach subgroup of the population who may benefit most from bowel screening as they have a high risk of pathology 21 . Although this was not a randomized study, no other component of the SBoSP changed between the first and second years of the third screening round. It is therefore very unlikely that uptake could have been affected by any other variable. A further strength was that the intervention had equal impact across the deprivation spectrum.
This study has demonstrated that a brief intervention, if delivered at an opportune time, can improve uptake in participation in bowel screening across the deprivation gradient. Recent initiatives in the UK, such as the health promoting health service and every contact counts, may provide opportunities to enhance uptake in screening and prevention programmes 23 .
